Early treatment for Class II malocclusion was undertaken with the objective of correcting skeletal disproportion by altering the growth pattern. A case of Class II, Division 1 malocclusion in the mixed dentition was corrected to Class I molar relationship using orthopedic cervical headgear, with nonextraction edgewise therapy. Cephalometric analysis indicated a reduction in the maxillomandibular discrepancy (ANB) correcting the Class II malocclusion to Class I malocclusion. The treatment showed that this was achieved by downward displacement and inhibition of the forward growth of the maxilla and growth of the mandible. There was no downward rotation of the mandible nor maxillary first molar extrusion. There was improvement in the jaw relationship.
INTRODUCTION
Many investigations (1,2) have been carried out to evaluate the possibilities of growth modification with orthopedic appliances, heavy forces that tend to displace the teeth within the bone (3) . Class II malocclusion treatment is frequently initiated in the mixed dentition (4, 5) , where the principal objective is the reduction of the overjet. The patients are, on the whole, cooperative, and the tissues readily respond to mechanical deformation and remodel at a faster rate at this age (1) . The timing of cervical headgear treatment on the basis of skeletal maturation is a more significant means of obtaining the best desirable orthopedic effect. This should be based on hand-wrist films rather than on chronologic age (6) .
In the correction of a Class II molar relationship, the use of cervical headgear showed anterior displacement of the palatal plane with upward and backward vector of force that minimizes molar extrusion and prevents opening rotation of the mandible (7, 8) .
The purpose of this study was to evaluate the post-treatment results of nonextraction edgewise therapy combined with cervical extraoral force on Class II, Division 1 malocclusion in a growing patient.
CASE REPORT
The patient was an 11-year-old white boy with a mixed dentition Class II, Division 1 malocclusion with full cusp Class II relationship. Excessive overbite and overjet (13 mm) were also present ( Figure 1 ).
The cephalometric analysis ( Figure 2 ) indicated a Class II skeletal discrepancy (ANB = 6. Table 1 .
A hand-wrist film ( Figure 2 ) was taken to determine the patient's skeletal maturity with the method of Grave & Brown (9), when maxillary cervical headgear can be optimally used for orthopedic movement. This patient was at least 1 year before peak height velocity on the growth curve, so skeletal changes can be expected since this specific maturational period corrects Class II malocclusion to Class I with a higher degree of incremental growth velocity for maximum treatment response.
Treatment Plan
The goal of nonextraction edgewise treatment was to establish a functional Class I occlusion with improved alignment and facial esthetics. Cervical headgear was used with a fixed appliance, adjusted to deliver between 12 and 14 ounces to the neck strap force with a prescribed wear of 18-20 h per day to limit the anterior component of normal maxillary growth. The outer bow of the facebow was long to better control the axial inclination of the maxillary molars. The appliance was initially adjusted by leaving the outer bow straight along the occlusion plane, and then it was bent approximately 15° upward. The inner bow was expanded 2 mm symmetrically providing appropriate molar expansion.
The edgewise appliance was used to level the arches on a series of round wires. In the maxillary arch, the premolars and canines were retracted with elastomeric chain on a stopped 0.020 inch round wire, and the incisors were retracted with a 0.019 x 0.025 inch closing loop arch wire. Coordinated 0.019 x 0.025 inch wires were placed during the finishing stage. After 36 months of treatment, the appliance was removed and retainers were placed.
RESULTS AND DISCUSSION
Post-treatment photographs are shown in Figures 4 and 5. A Class I molar and canine relationship was obtained with improved overbite and overjet. Cephalometric analysis (Table 1 ) indicated a reduction in the maxillomandibular discrepancy (ANB) owing to down- ward displacement and inhibition of forward growth of the maxilla (10-13). However, downward rotation of the mandible was not observed because of compensatory growth on the ramus (14) . There was no change in mandibular rotation that could be directly attributed to the cervical facebow. The vertical movement of the maxillary first molar was not significant (7, (15) (16) (17) , therefore the palatal plane showed downward displacement (7) . This treatment demonstrated that the period of greatest growth velocity is the best time for cervical headgear treatment to obtain a maximum orthopedic effect. The hand-wrist radiograph can be used in orthodontic treatment to determine a maturational period and to take advantage of the pubertal growth spurt. During the treatment, significant changes of growth were observed as seen on cephalometric superimpositions ( Figure  6 ).
The cervical headgear treatment did not have a significant effect on the inclination of the incisors (5, 18) . However, in this patient the axial inclination of the maxillary incisors decreased. This may have been caused by efficient torquing with the edgewise appliance.
Facial esthetics were improved with reduced convexity of the profile and lip protrusion. However, the upper lip was thin and hypotonic resulting in separation of the lips at rest ( Figure 5 ).
It is therefore suggested that the decreased horizontal overjet and the correction of the Class II, Division 1 malocclusion to Class I molar relationships are a result of changes in maxillary and mandibular growth as well as changes in dental inclinations. The edgewise appliance was used to correct dental inclination, rotation to obtain improved functional occlusion. This study concludes that successful results can be attained with proper diagnosis and treatment planning. A favorable reduction of Class II skeletal problems can occur for patients in a broad range of skeletal severity and growth patterns. Patient cooperation in wearing the headgear for 18-20 h per day can explain the successful treatment response. Extraoral traction did not produce more extrusion of the maxillary molar and rotation of the mandible than that seen in normal dental eruption. The ANB correction was achieved with downward displacement of the maxilla and growth of the mandible. There was improvement in the jaw relationship.
RESUMO
O tratamento precoce da maloclusão de Classe II foi realizado, alterando o padrão de crescimento, com o objetivo de corrigir a desproporção esquelética. Um caso de maloclusão de Classe II, Divisão 1 na dentição mista foi corrigido com terapia edgewise sem extração para uma relação molar de Classe I, usando o aparelho extraoral cervical. A análise cefalométrica indicou que a redução da discrepância maxilo-mandibular (ANB) foi corrigida de maloclusão Classe II para Classe I. O tratamento mostrou que isto foi possível devido ao deslocamento e inibição do crescimento anterior da maxila e crescimento mandibular. Não houve rotação horária da mandíbula, assim como, extrusão dos primeiros molares superiores. Houve melhora na relação maxilo-mandíbular.
